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ABSTRACT

his thesis addresses the need to reduce inefficiencies in management of
insurance company risk capital. The laxity in managing the cost of capital is
a result of dysfunctional property/casualty risk classification and capital accumulation
practices in the insurance industry. We reclassify risk based on both peril and financial
functional features, in order to capture all the facets of risk affecting a firm and
ultimately to achieve optimal capital allocation.

With the purpose of reducing inefficiencies in mind, we explore and isolate the
1mpact of regulation on insurance company profitability. We use barrier option pricing
models to mimic the impact of solvency requirements on firm-wide risk. This
methodology of measuring risk is better than plain vanilla option pricing models, in
that, through the option to an early default, we are able to capture the economic
significance of financial distress, and allocate firm-wide risk capital. The firm-wide
risk 1s mcidentally used to empirically test the impact of risk on the cost of carry, the
quality of operational profitability and forward asset commitment per unit of liabilities.

Our empirical test confirms a strong relationship between firm-level risk, and the
cost of carry, return on policyholders’ surplus and the cost of capital per contract
underwritten. The results are better than previous results obtained using plain vanilla
option-pricing models and reveal the importance of incorporating solvency
requirements in defining the economic significance of insolvency. The results also
points to the importance of advised risk classification procedures to the whole process
of integrated risk measurement and financing, which we explore in this study.
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CHAPTER 1.

INTRODUCTION

1.1 Overview of the Study

ﬁ ccording to Santomera and Babbel (1997) the insurance industry is

evolving to a higher level of risk management techniques and approaches
of which much improvement is needed. The objective of this study 1s to show how

insurance companies seek to reduce the costs of transacting nisk in their portfolios
using integrated risk management systems to engineer optimal cash flows. We
examine the problems caused by various risks on insurance company profitability and

solvency thresholds. We also isolate the impact of integrated risk management systems

on cost structures of insurance payofis. !

The main reason for us carrying out this study 1s underpinned by a barrage of
criticism labelled against the insurance industry for their lax management of risk

capital. Inefficiencies in capital management are a result of excessive accumulation of
relative capital against all the risks defining the loss distribution. Insurance companies

accumulate capital relative to risks they face in the portfolios, in order to satisty
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regulatory and rating agents’ solvency requirements. Risk classification by the

insurance industry and regulators fail to take into consideration financial attributes of
each liability account. The classification adopted in this study recognises duration and

convexity nisks defining each liability account and matching it to assets with similar

duration. It helps establish effective insurance transfer pricing systems that link

insurance risk to capital required. Empirical evidence from our study supports the idea
of using transfer pricing systems to improve spreads on both asset and liability

accounts.

Relative capital does not specify what capital is really required to sponsor each
section of the loss distribution, which is why it is inefficient in financing all cash flows

of the loss distribution. Thus, the lack of specifications in capital requirements based
on specific rnisk category in the insurance portfolio is the main reason behind the

under-performance of the property/casualty insurance sector compared other financial

sectors. Absolute capital composed of bespoken equity-to-risk components over the
loss distribution is the only efficient way of reducing the cost of risk capital. The
defimtion of nisk capital based on absolute capital gives insight into the problem of
inadequate capital for sponsoring certain sections of the loss distribution. In order to
improve the efficiency of risk financing programmes, we define instruments used in

balancing the relation between risk-capital-usage and loss distribution characteristics.

Another important aspect of our study is the derivation of firm-wide risk by using

barrier option-pricing theory. Firm-wide risk is computed from the insolvency put

option incorporating an exogenously determined solvency margin or knock-out barrier.

The knock-out barrier 1s used to define value enshrined in the option to an early default
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brought about by an intervention of regulatory authorities when a company’s assets
drop below this barrier. Risk defined by this extended version to the standard

Mertonian option pricing methodology brings us closer to insurance cash flow

behaviour in practice as confirmed by our empirical analysis. It helps explain why

insurance companies hold at most thrice the statutory solvency margins. The study also

confirm that most of the contingent capital purchased by insurance companies 1s used
for surplus relief, due to the consequences brought about by trading at asset levels
close to the solvency threshold. We are also able to explain why many 1nsurance
companies fail to fully comprehend the whole distribution they are faced with, hence

the tendency to resort to relative capital accumulation rather than capital allocation.

The study also attributes the firm-wide risk as the single most influential factor on
risk-taking behaviour and financial structures of insurance companies. Insolvency risk
is used to explain the strength of the relationship between firm-wide nisk, carry traits,
return on policyholder surplus and the cost of capital per contract underwrtten. Our
findings confirm a strong correlation between default risk and these variables, which is
quite consistent with our theorems. These results reveal the real drivers of value
creation within an insurance company, and how they are managed to enhance

profitability and improve efficiency in risk capital utilisation. They also point to the

importance of advised risk classification procedures on the whole process of integrated

risk measurement and financing, which we also explore 1n this study:.

1.2 Motivation for this Study

Insurance literature has established that intrinsic cost of trading risk is the ruin

probability an insurance company is bound to face the moment it enters into the
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business of trading risk. The intrinsic cost is looked at as the starting point of analysing
insurance company profitability, since the various cost components are then used to

inflate this distribution into a more encompassing distribution. The theory that

underlies our analogy is based on the fact that the price of risk is equivalent to the

intrinsic value of the firm. The theory further asserts that given risk is carried from

origination to settlement date, the price at time should incorporate the cost of capital
required to service this risk to settlement date. It is from this insight that we can
segregate the intrinsic and time value components, in any insurance pricing contract.

This distinction 1s 1mportant since insurance pricing currently concentrate more on

factors affecting the intrinsic value rather than the cost of capital element, hence the
under-pricing and failure of insurance companies to manage risks for the

policyholders.

Value creation over a holding period depends on the ability of management to

capture costs associated with these components into the pricing of individual risks.
These two components determine the level of capital required supporting a risk
portfolio and its cost during the holding period. It 1s also apparent that these two key
components should be targeted and controlled within an insurance company in order to
stabilise pay-off profiles. The reason for this being that both the intrinsic and time
value components vary from one risk holding period to another. That’s why it is
important to establish what the key drivers are as far as their impact on economic value
volatility is concerned. This is done in order to effectively control risk in a portfolio by

targeting volatility at its very source.

-Page 13 -




It is within company cash flow patterns that risks ingrained can be pinpointed,
controlled and new pay-off profiles engineered to alternatively and effectively finance

'

risk. Portfolios using integrated risk management systems have stable eamnings and

capital structure, with the efficacy of reducing the cost of debt, and consequently the

overall cost of capital (Doherty, 1997). Integrated risk management impacts a

company’s financial structure through eamings and costs configuration. We measure
the impact of the key drivers on value creation, by striking a balance between the cost
of capital and profitability. We address the implications of under-pricing and how the

model proposed in this study could be used to stabilise earnings and profitability

within an insurance company.

The main objective of this study is to establish the relationship between risk and
the essential value drivers within an insurance company brought about by the nature of

the financial structure. Barclay and Smith (1999) pointed out that financial structure
determines risk-taking behaviour within an insurance company, as the level of capital

available depends on what each stakeholder perceive to be adequate protection/return.
As pointed above previous literature by Doherty and Garven (1986), Daykin and Hey
(1989) and Babbel and Santomera (1997) on the subject of insurance risk management
ignored this intricate relationship to the detriment of results obtained. They failed to
explain insurance cash flows behaviour in practice, because risk taking behaviour

defines the endeavour of companies in trying to resolve conflicting stakeholder

interests. |

We establish what different stakeholders of an insurance company consider as the

cost of risk capital required for them to release their funds, or regard adequate for
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healthy transaction of underwriting risk. Capital needed to carry a claim forward to
settlement date is referred to as risk capital. Merton and Perold (1993) defined nisk

capital, as the smallest amount that can be invested to insure the value of an 1nsurance

company’s net assets against a loss in value, relative to the risk-free investment of

those net assets. Given fixed liabilities, riskiness in the net assets 1s similar to the
riskiness of gross assets, which mean that risk capital requirements are the same.
Capital required to support risk assumed has been defined in insurance literature by the
probability of ruin, risk-based capital (RBC), expected policyholder deficit (EPD) and

Value at Risk (VaR); (Cummins (1988), Jorion (2000), Bustic (1994), Sommer and
Cummins (1996)). Our model derived from the intrinsic value component is extended

to incorporate the cost of capital, a more comprehensive economic value distribution

approach.

The EPD is an option pricing methodology first used by Bustic (1994) in

measuring the cost of default in insurance companies. This method has been herald as
a closed form solution to measuring the level of capital at nisk, since ii does not only
account for the probability of default but also the severity of default. In fact it’s a
better measure of the level of capital required by insurance companies than the Value
at Risk (VaR) and ruin probability methodologies. However, the EPD methodology
assumes that default occurs at the end of the period, which is not true for insurance
companies. Default in insurance companies occurs at any time during the life of the
company, especially when large losses with very low probabilities of occurrence,

exceed the going concern value of the firm.
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The EPD methodology is opaque in its computation of default in that, 1t fails to
clearly link the pricing formula to the state of the firm. Under this methodology the

probability of default remains generally positive, during the life of the company. In

practice the probability of default is low for firms that have survived through the

underwriting cycles. Mutenga, Dinenis and Hatgionnides (2001) developed a model

that takes into account the price of early default and the influence of regulators 1n both
the cost and probability of default. Their methodology brings us closer to the actual

behaviour of insurance cash flows as driven by the cost of compliance.

Option pricing theory in insurance literature is used to value assets and liabilities
of insurance firms, pricing of individual insurance contracts and to show the portfolio
effect on risk and capital requirements (Doherty and Gavern (1986), Cummins (1988)
& (1991), Cummins and Danzon (1997) and Cummins, Allen and Phillips (1998)).

Merton’s default model envisages that the value of equity increase by virtue of a put

option that allows shareholders to transfer wealth from policyholders when things go
pear shaped. The asymmetric nature of shareholders’ claim on the company’s assets 1s
due to limited liability option, which allows them to walk away if the value of assets
falls below the value of liabilities. This leaves human equity without jobs, and

policyholders with a depleted portfolio and limited guarantee funds available to

personal lines policyholders.

Default rate brought about by increased risk in a portfolio reduces the value of

debt, but it also increases the value of equity and the cost of carry with 1t. This prompts
policyholders to require insurance companies to pay them a premium commensurate

with the nisk of default, a value well captured in the cost of carry methodology. Thus
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the lower the asset values the more expensive it will be to borrow money from the

policyholders, since high cost of carry ratios are reminiscent of poor underwriting cash

flows. Also the higher the probability of default, the higher are the bankruptcy costs

and the lower will be the net asst values (NAV). This means policyholders will

demand a premium from the company for committing their funds upfront to buy

securities promising to deliver in the future.

Capital required supporting risks assumed by a company is derived from
premiums, equity and leveraged through engineered risk financing payoffs. It is a

condition for entering the market to comply with minimum solvency requirements and
this cost 1s embedded in the intrinsic/fair price of every insurance contract. The cost of

minimal security capital should first be factored in the fair price of a contract as
propounded by Mutenga, Dinenis and Hatgioannides (2001), Cummins (1988),
Cummins, Allen and Phillips (1997), and Barth (2000). This unit of capital factored in

the price of risk 1s equal to the cost of financial distress to all stakeholders, should one

occur either during or at the end of the holding period.

1.3 Theoretical Background to this Study

Our work parallels that of Black and Cox (1976), Merton (1977), Kim,
Ramaswamy and Sundaresan (1993), Longstaff and Swchwartz (1995), and Briys and
De Verene (1997). We introduce the impact of solvency margins on risk premiums,
return on policyholder funds, portfolio risk and the total cost of risk management. By
taking into consideration the impact of solvency margins and stochastic liabilities, our
approach 1s not only consistent with financial literature in Myers and Read (1999), and

Merton and Perold (1993), but also actuarial in Daykin, Pentikainen and Pesonen
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(1994), Bustic (1994) and Barth (2000). This means that risk levels computed by our

model are close to those observed in practice. We are also able to explain the reason

why it 1s expensive and difficult to finance extreme asset values close to the barrier for

insurance companies using this methodology.

We also extend the option pricing methodology in Cummins, Allen and Phillips
(1997) by introducing variable interest rates, in measuring the firm-wide nsk

embedded 1n insurance cash flows. Our methodology does not depend on a single

boundary, which assume that default occur at the end of the period as envisaged by

Black and Scholes (1973), Merton (1974), Cummins (1988), Bustic (1994) and
Cummins, Allen and Phillips (1997). In this thesis we allow for the effects of solvency

requirements on the default profile of the firm, given the possibility of regulators

coming in to take control of the company if the required solvency margin 1s reached.
The solvency requirements define the boundary that should not be breached; 1.e. asset

values fall below the solvency margin, if the company is to continue operating. This
barrier i1s determined by the regulators and is a structural barrier that defines the

economic meaning of the insolvency-causing event. The barrier defines the

policyholder’s payoff upon bankruptcy.

The role that regulators play is similar to the objective achieved by covenants in

corporate bonds, which gives the bondholders the right to bankrupt the company if its
asset values fall below a pre-specified solvency threshold. This feature in insurance

companies resemble the characteristics of barrier options, which knocks out

Equityholders” option on the company’s assets, if asset values go down and reach the

pre-specified insolvency threshold. The pre-condition to risk trading which triggers
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Insolvency upon being breached is enshrined in the minimum solvency margin

requirements.

Minimum solvency margins are a safety mechanism that gives regulators the

right to intervene in the company’s operations, force reorganisation or liquidate the

company 1f its performance fails to match the threshold specified. The threshold at
which isolvency will occur follow that of Black and Cox (1976), Merton (1977),
Cummins (1991), and Longstaff and Schwartz (1995). This constitutes the barrier that
need not be breached, if the company is to continue with its operations. It means that

the value of insurance assets are path-dependent, in that the payoff is dependent on the
realised asset path, which trigger certain parts of the contract if the asset price becomes

too low. This barrier when breached invokes action from the authorities to suspend
operations to limit the dissipation of assets. In other words, default occurs the first time

when the value of assets 1s lower than the stochastic barrier. Upon achievement of this

out-strike price of assets, it is assumed that all other liability classes are simultaneously

defaulted.

The out-strike price of assets is set as a pre-condition to underwriting a specified
amount of liabilities, upon which asset values should not go below during the life of

the option. If they go below the specified asset values, the regulators will take over the

company for the policyholders. In order to avoid the eventuality of a knock-out, the
Insurance company should continue meeting their contractual obligations to all

policyholders irrespective of the class of business. If regulators intervene at such a
point, the option of Equityholders on the firm’s assets is extinguished and they will

receive nothing from their investments.
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The fact that regulators intervene before liabilities are greater than assets mean

that shareholders should give up the company before they have recouped the residual

assets earmarked for this cushion for policyholders. Early intervention takes us a step

closer to how insurance company cash flows behave in practice, given a higher exit

price than envisaged under the perfect market scenario of the standard firm Black
Scholes model. This makes insurance cash flows unique from cash flows of ordinary
firms, because they have to give up the company even before the face value of assets 1s

not yet equal to the value of liabilities.

This mean that there is no possibility of equityholders recovering value 1n the
company and all liabilities are considered to have equal bargaining power and there 1s
no priority over settling another. In other words, policyholders receive an exogenously
specified fraction of the remaining assets; asset values will usually be lower after take

over by regulators than it would be the case if the company had remained 1n the hands
of equityholders. Regulatory company take over reduces liquidity, which tend to
dissipate asset values (dead-weight cost of bankruptcy), a phenomenon well known
practice because most of the companies placed in administration rarely survive and
become operational again. What regulation does 1s that 1t tries to reduce bankruptcy
costs, if it is efficient according to consumer protection theories (Skipper, 2001).
Usually, regulation does not totally reduce bankruptcy costs, because it does not only
reduce liquidity, but also the firm is not run under a capital market regime, where
positive NPV projects are considered. The aim of regulators of preserving assets when

they intervene defeats the whole purpose of asset building, because the best strategy is
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not to preserve but to build. In preserving no value 1s added in the form of net asset

value (NAYV), but value 1s destroyed.

The contnbution we are making in this paper is underlined in the ability of our
risk measurement model to better explain the behaviour of insurance cash flows than
methods used before. The fact that more variables are captured by our option-pricing
methodology means risk levels computed are closer to what is actually observed in
practice. The risk classification methodology used also help capture peculiar financial
aspects of insurance cash flows, rather than the mere underlying nsks embedded in

perils insured. What we are able to show for the first time 1s that insurance cash flows
are financial and they should be viewed as such, as we are able to show that under-
performance of the insurance industry has been due to cash flow misspecification. This
thesis enable insurance companies to better measure their firm-wide risk with precision
and help to improve risk control, financing and capital allocation for the firm. The
paper also help broaden our understanding of firm-wide nisk as measured under

regulatory constraint as the major driver in insurance company operational

profitability.

Theorems and conditions:

I. The nsk premiums measured by default risk are inversely related to the cost of

carry of the insurance company and the exogenously determined insolvency

threshold.

II. The price of liabilities is an increasing function of the default-risk, and the
barrier-to-asset value ratio, as policyholders’ surplus is inversely related to

risk and cost of compliance.

- Page 21 -



[II. The cost of risk capital factored in liabilities contracts is a function of both
default risk and hedge instruments used.

a0 The price of risk is equal to the intrinsic cost plus the cost of servicing

capital required carrying risk forward to claim settlement date;

o The distant price of liabilities is equal to the nearby cost of liabilities plus
the cost of capital required to support the liabilities from a nearby to a
distant settlement date;

a0 Insurance companies’ value creation bounds are a function of the cost
structures and the cost of borrowing external capital, and,;

0 Default risk is reduced through hedging arrangements that reflect the

characteristics of underlying risky cash tlows

Our theorems are consistent with antecedent literature by Cummins (1991), Kim,
Ramaswamy and Sundaresan (1993), Briys and De Varene (1997) and Klein and Inghis

(1999), who emphasised the importance of incorporating the cost of default when
pricing contingent liabilities. Cummins, Allen and Phillips (1998) pointed out that
liability prices computed under the option pricing methodology are close to prices
observed in practice. Irrespective of the fact that they were using vanilla option pricing

methods (Merton (1973), Cummins (1988) and Sommer (19996)) in deriving their

prices, this methodology capture risks that have not been captured by the Myers and

Cohen (1987) and other financial economics pricing methodology.

1.4 Methodology

The model used in this study to measure portfolio risk is designed to capture risk

levels defined by the financial structure. Our extended model for measuring insurance
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risk using the barrier option pricing captures the real drivers behind insurance
company operational profitability. Solvency margins reduce the value of claim

shareholders have on the company’s assets following default, whilst increasing the

value of liabilities. Risk increases for shareholders and human capital, since the level

of solvency margins determines the probability of default. The higher the level of

solvency margins the higher will be the probability of default, but the lower will be the

level of loss to policyholders.

The methodology used is robust and has produced consistent results when used to
price insurance liabilities by Doherty and Garven (1986), Cummins (1988) and (1991),
Sommer (1996) and Cummins, Allen and Phillips (1997). Our model is an extension to
previous work on option pricing of insurance company by these authorities, whose
empirical work is based on the Mertonian option pricing methodology. Their models
although insightful, are limited in their ability to capture the actual dynamics of an
insurance company, when subjected to the cost of compliance. They are based on the

assumption that liabilities are not guaranteed, which is difficult to justify in practice

given the role regulators play in protecting policyholders.

1.5 TImplications of this Study

This thesis develops a simple new framework for measuring insurance companies’
firm-wide risk that incorporates an early default option. The option pricing
methodology is applied to derive the closed form valuation for overall firm nisk as

measured by the insolvency put option. The main advantage of using the option

pricing is that it can easily be used to value insurance companies even for companies

with complex financial structures and loss settlement pattern.
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Through this study, we are able to establish the relationship between risk and cost

of carry traits that are observed in practice, and the ultimate financial structure adopted

by a firm. The risk measurement methodologies used in this study capture the

following functional features missed by preceding risk measurement models:
o Risks classified according to financial attributes of liabilities rather than perils
insured;
0 Risks are decomposed into components that are economically modelled into
loss distributions on a standalone basis;
o The effects of variable interest rates on an insurer’s risk profile;
a The effects of management quality;

a Market price movements;

0 Hazard seasoning;

o Liquidity embedded in solvency ratios and the price of 1lliquidity 1s defined
and built into 1lliquid positions, in order to capture this risk;

0 The dynamic features allowing us to measure an insurance company’s risk
profile over time; and

0 The effects of firm-wide risk on operational profitability and cost of capital

per unit of contract insured.

The establishment of a functional relationship between these components and risk
gives greater 1nsight into the deficiencies of current practices in the market. It helps us

establish the missing link between absolute risk, required capital and cost of carry

traits. This 1s crucial to establishing the importance of insurance transfer pricing

systems in insurance companies, which could be used to control spreads. Transfer
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pricing systems are required to improve the cost of originating funds from
policyholders, as liability accounts are obliged to generate commensurate return based

on functional financial aspects of risk rather than insured perils. It also brings the

classification of insurance risk in line with the treatment of risk by other financial

institutions, by using duration and convexity attnbutes. Our empirical tests confirm

that most of the nisk in insurance portfolios originates from liability classes,

reinforcing the need for discipline in liability classes.

One important aspect yielded from this study is that firm risk measured by the

insolvency put is equivalent to expected policyholder’s surplus deficit and an even
more efficient tool for measuring risk than VaR. We show that the correlation between

assets and liability have significant effect on the overall risk profile of the firm, as well
as the overall spread paid for originating liabilities. We also show that the model

provides three primary empirical evidence: firstly that spreads paid for originating

insurance business are negatively related to the level of cost of carry and default nisk;

secondly that insolvency risk with an early default option is functionally related both
to operational profitability and the cost of capital required to carry liabilities to

settlement date; and finally, our model has many implications for hedging default risk.

1.6 Limitations of the Study

The major limitation of this study is our inability to use market values of equity
and liabilities to measure portfolio risk. We use balance sheet figures because there are

too few Insurance companies trading on the London Stock market. Differences in
accounting practices before the introduction of the EU Insurance Directive made it

statistically suicidal to use European insurance companies’ data. A similar study using
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publicly traded insurance companies data for European companies will be carried out

in the future, that is for the period after the adoption of the directive by each member

state.

Another limitation is enshrined in our model adopted, which uses lognormal

distribution to characterise insurance liability losses. This tends to understate the real
risk embedded in the tails of liability accounts prone to internal contamination or of
longer duration. The Weibull or Pareto distribution would be more appropnate to use,
but studies using standard option pricing methodology by Cummins, Allen and Phillips

(1997) show that the predictive power of lognormal distribution methodologies 1s still
good. Our method incorporating the effect of solvency margins provides stronger

predictive power of insurance cash flow behaviour and gives spreads closer to those

observed in reality than these standard models.

We are also unable to classify assets on balance sheets based on their duration, as
statutory accounts used for empirical analysis do not specify asset duration. However,
we believe that our classification can be used in practise easily as duration of assets
bought by the company is known in advance. The default asset classification used 1n

this study do not compromise the quality of our results as every attempt was made to

put assets 1n their right class.

We also did not manage to capture current risk levels in the industry since most of

the companies that merged after 1989 were excluded from our study. Such a study

would be able to capture the changing trends in risk capital costs in the industry. The

inclusion of data for merged companies would have distorted our results, since our aim
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was to capture going concern companies’ data without any alterations in profiles due

to start-ups.

1.7 Structure of the Thesis

The second Chapter of this study deals with the issue of insurance risk
classification, risk measurement and the market for insurance nisk. We begin in the

first section of this Chapter by defining risk and risk capital, with respect to the way
various practitioners perceive risk in the insurance industry. A review of literature on
risk classification is carnied out culminating in the development of a generalised risk
classification structure used 1n this study. The main purpose of our model 1s to identify
various cost components within the loss distribution domain, their impact on payoffs

and how integrated risk management can be used as a vehicle to deliver optimal and

stable payoffs.

In the second section of Chapter (2) we explore the market for insurance risk and
its implications on insurance company profitability and cash flow volatility. The first
section reviews literature on risk financing instruments used to manage insurance
company cost structures. A broad classification based on the section of the loss
distribution they target is discussed to give insight on the efficiency of these
instruments at matching nsk attributes to equity by blending risk financing
instruments. Theorem (3) proposed in Chapter (3) is based on the discussion in this
section. It 1s empirically tested in Chapter (4) to establish the relationship between, the

cost of risk capital per contract written to the cost of risk financing and firm-wide risk.
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The third chapter proposes a risk measurement model for firm-level risk exposure.
The model 1s developed from a standard Black-Scholes model, which is then extended

to incorporate the effects of solvency thresholds on the value of the default put. The

default put option 1s used as a measure for financial distress or policyholder surplus

deficit, which 1s the value likely to be lost at anytime for a given probability. We

consider asset and liability risk distributions on a stand-alone basis and the aggregate

risk after taking into consideration the covariances. We also make propositions for
theorems 1 and 2 tested in Chapter 4, based on the impact of default risk and liability

spreads on the quality of operational profitability and the cost of borrowing.
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INTEGRATED RISK MANAGEMENT

SYSTEMS

2.1 Introduction

In this chapter we are going to look at risk classification as the gateway to
integrated risk management. Without a comprehensive risk classification some
risks will be overlooked in the risk measurement process and will be left unfunded
because they are not all quantified. Risk classification 1s an essential part in the risk
management process, because each risk component can easily be measured and its
importance in the portfolio known. It also brings enlightenment to management on the

characteristics of nisks faced by the company, their correlation features, and natural

hedges.

There has been failure among insurance practitioners to dimension risk according

to its financial functional features, and to agree on a method that links risk and capital.
These disagreements are a result of the diversity in the methods that are used in

classifying insurance risk. The harmonisation in the classification of risk from either a
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regulatory or financial economics point of view means the same standards will be used
to quantify nisk across the industry. In the USA, harmonisation of risk categorisation in

the industry from regulatory framework come from the quantities defined in the

NAIC’s Risk-Based-Capital formula (RBC). In fact this formula has been adapted by a
number of firms in measuring insurance company risk, by making it the basis of
dynamic financial analysis (DFA) methodology (AM Best, 1999). This makes the
RBC nsk classification the basis for an all-encompassing risk classification and

quantification methodology.

This all-encompassing methodology does not only classify risk according to the
hazards underlying the contract sold, as is with under an underwriting and regulatory
viewpoint, but also looks at the financial functional features, such as the duration of

cash flows being underwritten. Our all-encompassing methodology seeks to capture

both functional features not only in the classification but also the measurement

processes, so as to capture all the risk inherent in cash flow exposures.

This chapter is divided into two sections. We classify risk in section one by
making reference to three main sources of insurance nsk, actuanal, financial and
operational. We also propose a risk classification model with the aim of enhancing risk
quantification and nisk financing. The model isolates risks that are used in Chapter 3
for risk measurement using option-pricing theory. We wrap up the chapter by looking

at the market for insurance risk.
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2.2 Risk and Risk Capital

Risk 1s generally defined as the volatility (o) of net cash flows of a business unit

arising from uncertainties in outcomes. Insurable risk volatility has only one
dimension, whilst financial risk has dual dimensions. Insurance companies generate
cash flows with both functional features, for example underwriting cash flows are

exposed not only to underlying perils but also to duration risk.

Risk also relates to fluctuations in the value of shareholder investments in
portfolios, in both absolute and relative terms to benchmarks. Traditionally risk has
been measured in absolute terms by the standard deviation of portfolio returns, which
computes historical dispersion of returns around a portfolio’s average return after

subtracting a portfolio’s risk free retum.

A variant definition of nisk 1s found 1n traditional risk management, where risk 1s

defined as the possibility of that positive expectation of a goal-oriented system that
will not be fulfilled. This definition 1s similar to the one given in FRSS of 1994
Reporting the Substance of Transactions, whereby risk 1s defined as uncertainty to the
benefits that a business will derive from pursuing its objectives and strategies.
Individual insurance business risks are constituents of uncertainty because business
objectives and strategies generally relate to creation of future values. These definitions
capture the two-way dimensions to risk; the probability of a financially favourable
deviation or the possibility of loss. A mathematical definition of risk for a portfolio

with two exposures is given by

Var[L ,+L,]= Var[L ,]+ Var[L ,]+ 2Cov[L ,,L,) (2.1)
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Where:  Var[L;+L;] 1s the variance of two liability exposures,
Li, L, are hability cash flows for exposures 1 and 2,

Cov[L,,L;] 1s the covariance of liabilities 1 and 2.

The risk of the portfolio 1s obtained by taking the square root of the equation (2.1)
above, which is the standard deviation of the portfolio. This equation (2.1) reveals that
when two exposures are combined there are benefits to be reaped, resulting from the
covariance component, which defines the diversification benefits. This is called the
covariance risk, which defines the resilience of a portfolio's net worth to extreme
movements 1n the market. A portfolio with greater diversification is should experience

less vulnerability to covariance risk than a less diversified portfolio. Thus, even when
the portfolio size grows a covariance matrix is used to measure the uncertainty

between any two risk exposed cash flows.

It 1s apparent from the above discussion that in order for a portfolio to be well
diversified, 1t either has to write many policies or hold many assets. In order for this to
hold the law of large numbers should apply, but because of the central limit theorem,
there 1s a limit to the amount of risk diversified away. The diversification benefits
depend on how the nisk classes co-move, and on the weights of assets or liabilities in

the same risk category. Risk for a portfolio with N risk exposures taking into account

adjustments for exposure weights is given by

N N

Var[p]= ) > V,V. Cov(i, j) (2.2)

ix] j=1

Where V 1s the value of the cash flow exposure
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The risk of the portfolio is measured by the size of its net worth relative to its
standard deviation. This is the relativity capital to volatility of the portfolio, measuring

the resilience of the portfolio to any adverse market movements. The riskiness of a

portfolio defined by the number of standard deviations of capital in the portfolio 1s

captioned by

Csp = (NA- I%D (2.3)

P

Where: Cgsp = standard deviation of capital,

SD, = portfolio standard deviation (VVar(p)),
A = assets,
D = debit.
Thus, the probability of default depends on the number of standard deviations of
capital, supporting the level of risk in the portfolio'. The number of standard

deviations depends not only on the level of capital held but the level of nisk in the
portfolio. The level of debt, which should be deducted when calculating the risk score,
also affects the level of capital used in the calculation. The higher the level of debt the
lower will be the risk score, which defines the financial strength of the company. This
score should be used to balance the level of capital that 1s held and the return that 1s
required, since excessive capital dampens rate of return on capital. In other words

capital held should correspond to the level of risk in the portfolio. The more risky a

portfolio is the more capital is required to support the business activity:.

'VaR(T;c) = —acV
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Wilson (1997) defined risk capital as the amount of economic equity which must
be held to support that particular level of risky business activity. This capital provides

a given level of safety (the "solvency standard") to policyholders for a given maximum

possible loss within a known confidence interval over a given holding period. This
level of capital held relative to risk in the portfolio has been defined as the value at risk
(VaR). This capital in an insurance company provides policyholders with a level of

protection against default.

Economic capital for a given portfolio is tied to a hurdle rate of return that is

acceptable to shareholders on the commitment of their capital to this investment. The
hurdle rate is derived from the capital asset pricing model, which measures market

return on a traded insurance stock with an equivalent risk level. An activity that will
generate return above the hurdle rate will widen the risk trading bounds and generate
shareholder value, whilst those below the hurdle reduce the risk trading bounds,
destroying shareholder wealth in the process. Return generated on economic capital 1s
termed risk-adjusted return on capital (RARQC). It is calculated as the present value of

expected net income as a percentage of economic capital attributed to the activity.

2.2.1 Risk and Risk Capital — An Actuarial Science’s viewpoint

An insurance definition of risk is based on the expected value of losses. It has also
been characterised by Cummins (1993) in terms of relativity, by extending the
expected value definition to capture the contamination characteristics of portfolios.
The definition of risk in terms of relativity is based on the implications of the

application of the law of large numbers and the central limit theorem on the overall

insurance risk. His definition characterises an insurer’s risk exposure as relative and
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absolute, depending on the operation of the law of large numbers and the implication
of the central limit theorem on the overall risk portfolio. Relative risk operates under

the assumptions that exposure units are independent and identically distributed (1ID),

that the law of large numbers successfully operates, and that average loss exposure
unit becomes arbitrarily close to the true mean of the loss distribution with probability
approaching 1 as N approaches infinity. According to Cummins it means that we can
define relative risk either by the standard error of the portfolio or the ratio of the

standard error of the mean to the distributional mean loss per exposure unit’.

The fact that both parameters tend to zero as N goes to infinity, implies that this
risk will be insignificant in large portfolios, due to diversification benefits. On the
other hand Cummins defined an insurer’s absolute’ risk in terms:of correlation
characteristics of the exposures in the portfolio, in other words the covariance risk as 1t
is known in finance. In this case risk is looked at from the point of view of imperfect
portfolio correlation, due to contamination. Contamination results in poor resilience of
net worth from severe movements in the markets arise from individual exposure units
coming into the portfolio, being correlated to risks already in the portfolio. This
enigma risk is embedded in the tails of the portfolio loss distribution, and is difficult to

finance using all-purpose financing due to the drawback of its accumulation

characteristics, which makes it expensive.

e, - o/
Ry A

IRRA = ©
2= ol

Where: IRR is the Insurer’s risk:
N 1s the number of exposure units comprising the portfolio;

c is the standard deviation of loss of each exposure unit;
u 1s the mean loss per exposure unit.

3IAR=G\/§

Where: IAR is the insurer’s absolute risk.
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Due to the covariance risk, absolute risk tends to increase with the size of the

portfolio (N) approaches infinity, implying it cannot be eliminated in large portfolios.

The distinction between these two risks is that whilst relative risk can be reduced by

portfolio diversification, this cannot be said for absolute risk as the portfolio grows.

These concepts are linked to capital required to fund the risk carried ir; a portfolio, 1n
so far as maintaining an acceptable level of financial distress is concerned. Total
capital required for a portfolio 1s a function of absolute risk, whereas relative risk is
important when considering the per policy capital requirements. Therefore capital
requirement for individual policies declines as the portfolio becomes large, but the

total capital for the portfolio tends to infinity with the portfolio size.

Adding nisk does not reduce absolute risk, but through subdividing it, making

insurance risk management similar to that achieved through portfolio management of

financial risks. When exposure units within a portfolio are not IID, they lend

themselves to contamination. This internal contamination is a result of covariance risk,

which is the non-diversifiable component similar to systematic risk in capital asset
pricing. Cummins used Samuelson’s “1/YN Law” to show that risk cannot be

eliminated 1f the element of independence does not exist and that variance does not

vanish with infinite subdivision, but approaches the common variance between the

units.

Meyers and Heckman (1983), Wang (1999) and Meyers (1999a, b, ¢) used
parameter uncertainty to illustrate the impact of portfolio contamination in property

insurance, emanating from correlation because of geographic proximity and exposure

- Page 36 -



to catastrophes. This entails that a book concentrated in an area exposed to catastrophe
generating perils 1s bound to consume more capital, than a portfolio that is

geographically diversified. In fact the geographic diversification of a portfolio is

important when determining which type of risk financing instrument to buy and the
rate on line that should be paid to finance a portfolio. Marginal risk increments to a
portfolio mean that it might not be economic to accept an exposure unit that is
correlated to exposure units 1n the portfolio, as this has the effect of increasing the
absolute nisk. Therefore, allocating capital to incoming risk exposures might not be
economic, due to higher marginal risk compared to return generated l:;y the business

already underwntten. Meyers (1999), Myers and Read (1998) used the marginal risk

factor as a determinant of the level of capital consumed by an exposure.

This 1s done on the understanding that the insurer’s potential liability on an
exposure unit 1s limited by its entire capital, not the capital allocated to individual
exposure units. The allocated capital based on the marginal capital argument is a result
of the behaviour of nsk as the portfolios grow. Its shortcomings are endowed in its
inability to accurately measure the equity that is necessary to fund an activity while

maintaining a target default probability, as it ignores the interest paid by debtholders.

This approach to risk management in insurance companies denotes the need for
the distinction of these risks in order to determine the level of capital required and to
whom the burden of paying for this cost should fall. Cummins’s study asserts that the
decline 1n the insurer’s relative risk linked to per policy capital does not mean the
insureds should not pay for the cost of capital. On the other hand, Meyers (1999) and

Myers and Read (1998) used marginal risk factors to measure capital requirements in
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an insurance portfolio, their methods places the burden for paying the cost of carry on
the policyholders. The observation is that capital requirements tend to a mean value for

exposure units with different risk characteristics and that if they are correlated the level

of capital required will be unusually high.

2.2.2 Risk and Risk Capital — A Financial Viewpoint

Financial risk anchors on two pillars the mean and the variance of a portfolio, and
the contribution of each risk exposure is measured by its contribution 1t makes to the
portfolio, according to these two parameters. According to Markowitz (1952) nisk of
an investment 1s measured in terms of covariability of its rate of return, to the rate of
return of the portfolio. As pointed in equation (2.1), whilst variance measures the
potential dispersion of future rate of return of a security, it 1s the portfolio nisk that is
important in measuring risk, as specific risk can easily be offset against the returns of
other securities. In finance according to Sharpe (1964) and Lintner (19635) a rnisky asset
is priced according to its relative contribution to the total risk of the market portfolio.

The total nisk of the market portfolio is measured by the variance of its rate of return

distribution, is given by

Cov(R;,R,) o,

ki et Ll APt U 2.4
B — —Pim (2.4)

m m

Where: Rp & Rj=return rates on market portfolio and asset i,

Om and o; = standard deviations of returns on the market portfolio and
asset 1,

Pi,m = correlation coefficient between 1 and m.
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This capital asset pricing risk denoted the ratio B (beta) measures how a security

co-moves with the market i.e. the systematic risk of the asset, and is priced based on

the non-diversifiable component. Total market portfolio risk is obtained by the

weighted sum of all covariances:

N
> x;Cov(R;,R,) =03 (2.5)

1=1

Where:  x;= weight of security I in the market portfolio,

N = number of assets in the portfolio.

PSS

Similarities with the insurance risk arise from the fact that they both assimilate
absolute risk as the portfolio becomes large. The most important point 1s beta being

used as a relative measure of co-movements of the securities for which the
shareholders are compensated. The same concept has been used in insurance literature
to value how much policyholders are paid, for buying an insurance policy with a rnisky

company. Cummins (1990) used the B coefficient in financial pricing models for

insurance companies. The betas of individual business units were linearly decomposed
as a measure of risk and were also used in the beta-based capital allocation by Albrecht
(1997). The problem with these methods is that they tend to deconstruct company risk
from a single source, like the underwriting betas (Cummins and Harrington (1985)) or

market betas. By taking the portfolio risk and coming up with portfolio betas a

company’s overall risk can be measured.

It should be borne in mind that each of the methods of measuring risk discussed
above In an Insurance company only measure risk in part, with the financial economics

methods concentrating on the market risk and actuarial methods on underwriting risk.
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Cummins’s relativity method is good for internal control purposes because it stipulates
risk factors that are taken into account when allocating capital. Capital requirements

per individual policy decline, as the portfolio becomes large because of the decline in

relative rnisk. Conversely, growth 1n a portfolio entail contamination arising from the
correlation between exposure units, meaning more capital will be required because of
the increase 1n absolute risk as diversification benefits will cease. Therefore, what
drives capital consumption 1n insurance companies is this absolute risk component; it

occupies the upper tail of the loss distribution.

The cost trading insurance risk is a function of individual exposure units or the
overall risk characteristics of the exposure units of a portfolio. In fact there is need for
the 1nsured to pay for the cost of carrying risk forward to a settlement date, though
they pay close to the nisk premium, insurance companies arbitrage nisk trading by
exploiting the margins earned from holding insureds’ funds in the form of technical
reserves. What 1s really paid for by the insureds should be the cost of utilising these
reserves because 1n a competitive environment it is difficult to charge a rate above the
risk premium. Otherwise what this study will show is that contribution to equity by the
insured is not through direct utilisation of rating methods but through reserve
utilisation. The shortcoming of this way of defining risk is that it do'esn’t take into

consideration other operational risks affecting insurance cash flows, as it only

considers capital requirement costs based on liability risk.

As we saw from the discussion above risk level is also a function of the

covariance risk characteristics of the business being underwritten into the portfolio

[Meyers (1999)]. This means that capital requirement for renewing an exposure unit 1s
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related to the marginal risk added to the portfolio by writing an extra exposure unit
[Myers and Read (1999)]. Marginal risk depends upon the properties of risks already
in the portfolio, because exposure units already in the portfolio have a bearing on the
magnitude of risk added to the portfolio by an incoming risk. Thus whatever impact an

exposure unit might have on a portfolio’s absolute risk, the determining factor is a
portfolio’s risk characteristics, irrespective of underwriting standards and financial
goals. The nature of capital required to sponsor risks in the portfolio is determined by
the characteristics of the absolute risk. In a way not only capital requirements are

defined by absolute risk, but also by the type of capital used to effectively quell

volatility in the return profile.

Option pricing methodology has also been used to measure firm-wide risk, by

taking into account the effects of both assets and liabilities on the return profile of the
portfolio (Cummins 1988). The portfolio nisk parameter o, by using portfolio theory
to compute risk arising from both assets and liabilities. o, is then used in the option-
pricing model to compute default risk which represents the overall risk of the firm. The
advantage of this risk measurement parameter is the incorporation of asset-liability
risks and leverage risks and liquidity nisks, which are not captured by other risk
measurement methods above. Therefore, our more encompassing methodology

discussed 1n chapter (3) has a stronger predictive power of fair insurance contract

prices and provides an efficient way of allocating risk capital.

2.3 Risk Classification

Risk classification has evolved from a disintegrated form where only two broad

categories were considered (pure and speculative or financial risks), into a holistic

- Page 41 -



approach encompassing total risk faced by a company. According to Brenner (1996)
theories about risk aversion originated from the days of disintegration of risk. Under

this theory those who like risk, gamble, while those who are risk averse, insure, and

the theory stressed out that one couldn’t both insure and gamble. Speculation 1s seen as

an action motivated by the desire to increase wealth, whilst insurance 1s an act of

protecting the wealth which has already been achieved.

These acts both involve risk and its management, as well the cost of carry to be

paid by those off-loading risk to those willing to assume these risks in the form of
premiums, profits, interest, which i1s deemed to be sufficient for the level of risk. The
only difference is the nature of risk being sold at each point of trading, the profiles
underlying these risks and risk dimensioning. Otherwise, managing positions exposed
to these risks is beneficial to a company because it preserves shareholder value. In
each case risk is costly because it destroys value and should be managed in order to

preserve value.

2.3.1 Traditional and Regulatory Risk Classification:

Risk 1s looked at in a contextual and integrative manner in the works of Levin and
Schneider (1997). Their classification 1s based on the processes of handling risk -
exposure management and risk management. Exposures were considered to involve

the same events as risk, but at a different level depending on materiality of its effect on

an organisation’s finances. Risk analysis done using a variety of actuarial, statistical or
financial techniques and their management is not a strategic function. The
management of risk entails planning, organising, directing and controlling risk to

respond to chance; since it undermines a business’s management process. This
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classification of events, exposures and risks 1s more amenable to integration of risks
but it does not tell us what the nature of the risks are, the measurement methods

whether based on embedded hazards or their impact on cash flows.

Kloman (1992) classified risk by dividing risk faced by an organisation into two
major groups, global and organisational risks. The global risks segment 1s composed of
risks related to the factors that affect the organisational nisk environment.
Organisational risks which under his model drive the global risks are further classified
into four divisions financial or market operational, political and legal risks. Kloman

also distinguished the extent to which these classifications have to go to be strictly
delimited to business risks or hazard risk. However, his method of classification still
separates speculative risks from pure risks by only looking at the causative factors and

not their effects on cash flow structures within an organisation. In this study we
believe cash flow behaviour should be the overriding factor in the determination of a
risk segment. His classification based on global risks was also echoed by Troy (1995)
who pointed out that increasingly globalised business operations has led to the
development of a new economy, which is transitional, fluid and characterised by
extreme complexity. Insurance business 1s global in nature but our perception 1s that
risk is indivisible by nature and this dimension of risk 1s just one component of a host
of risks faced by an organisation. For example when underwriting a line of business,
the company will not only be exposed to liability risk, but also duration risk in relation
to the tail of business. Thus, classifying exposure to risk, according to all exposures a
stream of cash flow 1s exposed to, makes the classification more robust and complete.

This methodology bridges the gap between actuarial and financial risk measurement

methodology.
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Insurance-based classifications are diverse in nature, the commonly used being

the quantities 1n the standard NAIC’s Risk-based-capital formula. The risk categories

used to calculate minimum capital requirements termed Rg to Rs are given as follows:
R o: Investments in insurance affiliates
e Non-controlled assets, Guarantees for affiliates and Contingent liabilities
R 1: Fixed income securities

e (Cash, Bonds, Bond size adjustment factor, Mortgage loans, Short term

investments, Collateral loans and Asset concentration adjustment for fixed

Income securities.

R 2: Equity investments

e Common stocks, Preferred stocks, Real estate, Other 1nvested assets,
Aggregate write-1ns for invested assets and Asset concentration adjustment for

equity investments

R 3: Credit nisk
e Reinsurance recoverables, Other receivables
R 4: Reserving risk
e Basic reserving risk charge, Offset for loss-sensitive business, Adjustment for
claims-made business, Loss concentration factor and Growth charge for
reserving risk.

R 5: Written premium risk

e Basic premium risk charge, Offset for loss-sensitive business, Adjustment for

claims-made business, Premium concentration factor and Growth charge for

premium risk.
Total capital requirements =R ; + (R’ +R ; +R2 + R2 + R2? )%} (2.5)
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Feldblum (1996) raised three issues pertaining to this formula are particularly
important:
o the lack of covartance terms 1n the square root rule;

o the exclusion of the R o charge from the square root rule; and

e the marginal capital effects of each risk element.

According to Bustic (1994) the square root rule, used under the RBC
methodology overestimates the amount of capital needed to achieve a given “expected

policyholder deficit” ratio if the risk elements have normal or lognormal probability
distributions. Furthermore, it has been observed that the correlation among the risk

factors 1s weak, to such an extent that they underestimate the need for capital, which is
small. The movement of one-half of the credit risk charge into the reserving risk
category accounts for correlation between the risk of adverse reserve development and

reinsurance credit risk.

The RBC requirements are largely dominated by the underwriting risk charges;
particularly by the reserving risk charge. According to Feldblum (1996) reserving risk
charges are just ad hoc extrapolations from historical happenstance, they do not

adequately distinguish financially-troubled companies from sound companies, and

they provide perverse incentives that may raise insolvency risks.

This classification 1s based on the regulatory framework; it goes to some extent in
harmonising the way risk is classified within an insurance company. Regulatory

classification has formed a basis for dynamic financial analysis techniques used in
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quantifying risk as well as RAROC. Modifications of risk classification as envisaged
under RBC, 1s due to shortcomings in the regulatory framework arising from rigidity
and failure to capture actual characteristics of absolute risk. This method of classification

also fails to take into account the functional cash flow exposures, because underwriting cash

flows are exposed to both liability and duration risks. Our classification methodology will

try to bridge this gap.

2.3.2 Actuarial Risk Classification

Insurance risk is also anatomised from an actuarial point of view, by adopting a
framework used by the Society of Actuaries’ Committee on Valuation and Related
Matters, which put risk into categories C-1, C-2, C-3, and C-4:

e (1 risk 1s defined as volatility in cash flows arising from invested assets
other than volatility brought about by interest rate risk.

e (2 nisk 1s defined as volatility in cash flows arising from obligations or

underwriting aspects of insurance risk trading portfolios.

e (3 nisk 1s defined as volatility in cash flows brought about by interest rate
movements 1n the presence of a mismatch of assets and liabilities and risk
of disintermediation caused by embedded options that are sensitive to

changes in interest.

¢ (4 nsk 1s defined as volatility in cash flows emanating from management

decisions, fraud, and errors or omissions.

Risks pertaining to the C-1 category are asset risks which include interest rate
risks, credit risk, market nisk, and currency risk. The second set of risks C-2 is pricing

and reserving risk based on the premise of inadequacy to meet policyholder obligation.
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C-3 risk is asset/liability-matching risks, with its underlying causative factors based on
movements 1n Interest and inflation rates affecting both values of assets and liabilities.

The last sub-set of nsk C-4 1s a miscellaneous component and is similar to what

Kloman classified as global risks, and what we classify as operational risks.

The Casualty Actuarial Society also uses the same classification of grouping risk
from cl to c4 in their dynamic financial analysis (DFA) models. These models seek to
integrate separate functional areas of insurance risk trading, to reflect the interplay
between assets and liabilities and the resultant effects on income, cash flows, overall

return structure and the cost of capital. DFA is a process of analysing the financial
condition of an insurance company. Financial condition refers to the ability of the
company’s capital and surplus to adequately support the company’s fut!ure operations.
This model 1s good at linking between strategies and results. It uses scenarios to

illustrate the impact of the risk environment on strategies and decisions in the context

of information about risk exposure in insurance portfolios.

DFA models are complex but good for internal controls when 1t comes to the
value of insurance portfolios and assessing performance given a range of economic
environments. Thus 1t provides a platform for strategic planning, tax planning, risk
financing, pricing or market strategy and isolates those risks exposing equity to
financial distress. Since 1t is not standardised it is affected by the model input, and it
also determines whether deterministic or stochastic models are the most appropriate
given the resources and data at hand. This technique has been criticised for being
descriptive rather than prescriptive, since it starts with a methodology and not the

framework for linking the actual levels of capital required to risk as the decision is left
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to the user (Nakada et. al. 1999). Its complexity and flexibility means that it gives
tailor made solutions to individual nsk portfolios, but detailed DFA models require

significant expenditure on software, time in assumption determination, maintaining the

model and interpreting the results.

The drawback for the actuarial view which focuses on risks in isolation and their
impact on statutory accounting statements is that it tends to foster risk measures that

do not aggregate well at the firm level and leads to a piecemeal approach toward risk

management (Santomera and Babbel - 1997). Actuarial classification and models fail

to measure the risk management engagement. What insurance companies need 1s a
framework that links the cost of carrying risk forward to settlement date to the level of

capital required to optimise risk in an economic way. Our risk classification model will

address these shortcomings.

2.3.3 Financial Risk Classification

Risk has also been classified on a financial basis. The generic groups financial
risk is dimensioned into are actuarial, systematic, liquidity, operational and legal risks.
Financial risk classification looks at risk only insofar as it impacts firm economic
value; aggregation and covariance are the focus. This view is the one, actuarial
practitioners are now considering in their risk quantification methods, especially under
the DFA techniques where financial techniques are used. Therefore, financial risk
classification can be seen as the window to greater risk integration in insurance.

However, these models fail to capture risk characteristics of individual risks as

blending of the portfolio increases.
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A risk classification we are looking at is the one that should not only enable us to
integrate the firm-level risk but also enable us to model the risks for frequent reporting

intervals. Santomera and Babbel (1997) raised a view we also share, when they

pointed out that these analyses are complex, difficult, and not easily communicated to
non-specialist in the risks considered. Another problem is that risks are not
dimensioned 1n similar ways, and management’s technical expertise to appreciate the
true nature of both the risks themselves and the analyses conducted to illustrate the
insurer’s exposure to them is limited. They also pointed out that aggregate risk
exposure 1s recelving greater attention, with risk being measured in terms of variability
of outcome and cash flow or earnings effect of risky positions. These methods are both
amenable to the examination of correlation of different risks and the extent to which
they can or should be viewed as offsetting. At the moment most insurers due to their
categorisation of nisk evaluate these risks separately and aggregate total exposure by
simple addition [Santomera and Babbel (1997)]. Achieving integration of risks within
an insurance set up however, requires significant work to be done on these risks on an

individual basis.

Another classification adopted by Nakada et al (1999) divides risk into three
broad categories namely asset, liability and operating. These risks are further put into
subgroups based on characteristic inherent in each risk, of which we have credit and
market, catastrophe and non-catastrophe, and business and event risks respectively.
The advantage of this classification is the ease with which value distributions can be

integrated, as the underlying distributions are developed based on differences in risk
drivers and distribution type. Furthermore this classification enables the generation of

standalone distribution for each risk component, and the measurement of economic
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capital on each standalone risk, which can be used in determining the contribution to
economic capital of each component to an aggregated risk component. The risk

measurement techniques used incorporating both actuarial and financial risks, help to

capture the characteristics of each nisk component, as depicted in the specific loss

distributions, matching the frequency to the severnty. This classification has been used

in determining economic capital requirements; the conceptual framework followed 1n
generating and aggregating individual distributions by Nakada et al (1999) 1s robust,

which makes this classification an anchoring point in our study.

2.3.4 Classifying Insurance Risk a Pragmatic Approach

The classification used in this study derives from various models elaborated

above, especially the VaR methodology which is consistent with the current practice.

We view this as the starting point in our classification process because this
methodology helps us aggregate the risk easily, as well as enabling us to capture all the

functional features of cash flows. Our classification goes a step further by categorising
risk, not only with respect to cash flow behaviour, but also on pliability to
measurement and coalescence into the firm-risk-level framework. The model used 1s a
decomposition of the collective risk profile, in that; it looks at risk from the source, its
consumption and its layoff at acceptable levels. This methodology directly measures
the total variability of potential outcomes through a priori distribution specification
and does not depend on subjectively pre-specified range of risky environments to
derive the worst-case scenario. We propose a broad-based risk classification in this
thesis, so as to address the shortcomings of both traditional and regulatory risk

treatment 1n the insurance industry. The proposed risk segments, which we can use to

aggregate insurance risk, are captioned as follows:
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Cash Flow Engineering risks

Operational sks.

These two major groups are further subdivided into segments and sub-segments

according to the nature of underlying causative factors, and their impact on cash flow

structure (as shown in Table 2.1). The model also takes into consideration the
correlation between the sub-sets, requiring interlocking risk measurement, control and
financing tools. A step-model 1s considered the most appropriate model to employ,
since it eliminates rigidities in risk perception, dimensioning and management. We
decompose insurance risk, based on underlying cash flow characteristics, and present it

in an integrated way using the step model depicted in Table (2.1).

The impact of nisk 1n insurance nisk trading ranges from the expected losses to

unexpected losses leading to financial distress or insolvency. Insolvency occurs when
a company’s capital has eroded to the point where its ability to generate cash to pay

outstanding claims 1s jeopardised. The materialisation of insolvency results from the
lack of market liquidity or the demise of liabilities exceeding the assets backing the
liabilities, thereby preventing quick or effective liquidation of positions or portfolios
and limited access to funds. Liquidity risk has two components, the timing and pricing
adequacy element. Adverse movements in these components can lead to a funding
crisis, resulting from any of the following:

e occurrence of unexpected events such as large claims,

e assets write down,

o loss of confidence or legal crisis,

o ecarly settlement of claims than expected,
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e failure to make quick recoveries from rensurers, and

e accumulation of claims due to natural catastrophes.

The framework that 1s used in this integrated risk classification framework 1s

underlined by the basic principles of Modigliani and Miller that the value of the firm

does not depend on the reengineering of the financial structure, given the prevalence of

perfect markets, but on choosing projects with positive Net Present Values. Therefore,

the identification of risk factors that are used in this model depends on their potential

to destroy value in the firm. It 1s also those risks that are actively managed by

insurance companies at the moment, though in a haphazard manner. The risk that are

identified and categorised into the groups below are easy to measure and manage

because historical data are available for use in quantification and management.

Table 2.1: An Integrated Risk Classification Framework

Cash Flow Engineering Risk Credit Risk

Interest Rate Risk

Liability Risk
Equity Risk

Currency Risk

Operational Risk Operations Risk

Event Risk

Asset Ratings

Reinsurer Ratings

Asset and liability Duration

Reserve Duration

Duration Matching

Line of business and size

Reserve type and size

Project Financing

Public and private equity

Insurance Operations held in foreign currency
Currency matching '
Assets and liabilities held in foreign currencies
Expenses Risk

Incompetence

Compliance

Business risk

Required cost of Carry

Event:- fraud, error

Catastrophic Risk

Financial Crisis & Liquidity

Terrorism




We called the first set of nisks cash flow engineering risks because; these risks
have to be traded 1n order to create value. They arise during the process of generating

¥

value for shareholders and their operation has the effect of reducing shareholder value

or making decisions uncertain. For a risk to be classified under this heading there must

be a stream of cash flow exposed, because the very existence of such a stream is to

generate value. Operational risks on the other hand are inherent in the processes of
engineering cash flows; for example, fraud or errors arise not from the cash flows
traded but from process risks. Therefore, we envisage two measurement processes in
this thesis. The first entails the measurement of engineering risks using portfolio
theory methodology. Operational risks are measured as residual risk using the top-
down approach, like the option pricing methodology and stress testing. In fact, the

model developed in Chapter 3 goes a long way to incorporate even the cost of

compliance to an insurance company.

The models that have been used to measure risk have concentrated on certain
aspects of the insurance company, like the underlying perils in liability classes and
market risk in assets. One such methodology that looks only at asset and liability
classes without looking at all the risks affecting a firm’s cash flows is the award
winning option pricing paper by Cummins, Phillips and Allan (1997). Their
methodology failed to take into account all the functional features of insurance cash
flows, in that only perils insured and market risk were used to measure firm-wide risk,
whilst other important risks are ignored. A more encompassing methodology like ours

accounts not only for perils affecting an account but also the duration of reserves held

for each account.
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The same concept of making operational risk part of the risk measurement
methodology is also shared by Shepheard-Walwyn and Litterman (1998), who

integrated this risk component in expected rate of return and volatility determination.

Another model showing the importance of operational risks in value creation 1s the one

that further developed Myers’s model by Tigeorgis (1988) and Pindyck (1988)°.
Equation (2.6) is more reminiscent of dynamic cash flows, with momentum stored
within an insurance portfolio over a period of time is dependent upon how mangers
exploit the growth opportunities. According to Shepheard-Walwyn and Litterman

(1998) the Sharpe ratio° can be maximised in year (t), by determining the expected

return [E(R,)] and standard deviation [op¢]. Shepheard-Walwyn and Litterman’s

equation is used to show not only the interaction between assets and liability accounts

but also the role that operational risk play in optimising risk-return as given 1n

equation (2.6) below:

ER,)=EQA,+Y,-L,) (2.6)
Where: E(R;) represents forecast value for earnings at time (t);

AArepresents the change in the value of the insurance company’s

portfolio of assets in time (t).

* NPV = “Static” NPV + Increment in Future Growth Opportunities.
. R_-R
Sharpe Ratio, = » ~°°
3 O-pt

Where: Rpt is the company-wide return on invested finds, in time t.
Rft is the retum in the risk-free rate at time t., and
ot 15 the standard deviation of Rpt measured at time t.
This ratio is an expression of return in relation to risk, measuring retumn relative to the total risk of an

insurance company’s portfolio, where total risk is the standard deviation of portfolio retums. What we will
be evaluating 1s the ability of management to alter the portfolio, given the risk level at which they it 1s

constrained to operate. By comparing Sharpe ratios for the portfolio and the benchmark, we can establish

whether an insurance company has performed positively, that is when the ratio is greater than that of the
benchmark. '
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Y is the value of the insurance company’s new business revenue
(growth) 1n time (t).

L;is the cost that the firm incurs in time (t).

Equation (2.6) gives an insight into the value stored in the goodwill (future
growth prospect) of an insurance company, which is mainly determined by the
prudence in management decisions. If decisions by management are poor, this will
soon be reflected in the firm’s ability to generate and maintain existing business. An
example of a management decision that will affect both profitability and nisk levels
might be that of under reserving which will not only affect capital structure but also
the credit ratings and share prices. Portfolio risk outlined in equation (2.7) considers
factors under the cost of management actions in as far as they affect the realisation of

growth, because value enhancement 1s a function of Y, which should efficiently be

exploited. The risk parameter for a portfolio that takes into account the effect of

management decisions i1s given in equation (2.7) as follows:
2 = 62AA, +062Y, +062L, + 2[Cov(AA,,Y,) - Cov(AA,,L.) = Cov(Y,,L.)] (2.7)
Ot = t t t t> 1t t2 -t t2 ¢ '

The portfolio risk parameter computed using risk classification based on the major
groups of assets, liability and operational risks shows the feasibility of this type of
classification for practical application. We use this methodology for measuring
portfolio risk 1n this study. We are able to show that this classification is easy to apply

and to be understood by those using the model to implement policy. The advantage of
this classification over the other methods is its simplicity when it comes to application

and the ease with which problem areas can be diagnosed and corrected.
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2.3.5 Cash flow Engineering Risks

Risk 1s identified and measured according to the process of generating cash flows,

which has two dimensions, the underwrnting and market risks. Insurance companies

borrow funds from policyholders at a rate directly connected to the underwriting risk,

and this rate determines the cost of carry. The products underwritten by an insurance
company generate premiums received at time zero, and losses are paid at time one [the
assumption that all premiums (claims) are received (paid) at time zero (one) 1s not true
in practice]. The time lag between receipt and payment of losses means that the
premiums will be available for mvestment, with the interval for holding the funds

depending on the loss payment pattern.

The payoff profiles of insurance companies are downward sloping, and derive
from the underlying risks and how they are managed. The building blocks of any
financial engineering 1s 1its strength in describing any risk trading position by making
reference to the underlying cash flows. The definitions of an exposure can be a claim
settlement date, amount of investment, or a risk financing return profile or credit
profile of counter-party. The funds generated might not be enough to cover the losses
that will be paid, the deficit which 1s usually known as the underwnting loss is what
we call the liability risk. It is the variation in cost of risk trade arising from various risk
factors that constitute underwnting risk. The utilisation of the trade (funds raised but

not yet paid out as losses) is usually affected by market risk factors, because it is

invested in uncertain markets, which mean that these underwriting cash flows are also

exposed to duration and convexity risk.
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Table 2.2: Cash Flow Engineering Risk

Cash Flow Engineering Risk Credit Risk Asset Ratings
Reinsurer Ratings
Interest Rate Risk Asset and liability Duration
Reserve Duration
Duration Matching
Liability Risk Line of business and size
Reserve type and size
Equity Risk Project Financing
Public and private equity
Currency Risk Insurance Operations held in foreign currency
Currency matching

Assets and liabilities held in foreign currencies

We have pointed out above that cash flow engineering risk i1s the uncertainty in
the surplus of a company associated with changes in variables used to engineer cash
flows 1n order to create value. These variables have been identified in Table (2.2)
above, as the drivers of value in an insurance company. The risks in column two define
the main exposure that will be used in our portfolio risk measurement formula. The

formula that 1s going to be used in defining risk of the cash flows of a portfolio is

given by
2 _ w2 2 2 2
O'p = VA0A+ VBUB+ 2VAVBCOV(A,B)
2 2 2 2 2
cp—VA0A+VBGB+2VAVBpGA0B
2 )
o C,O0 & B
A -
=(v Vv ABpL A _pqpr (2.8)
A B 7 V
PO AOn og N\ B

Where: V =1 x 2 value vector,

(2 = Variance-covariance matrix,
T
V' = the transpose of V.

C = 2 x 2 correlation matrix,
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e -
e - =

o = 2 x 2 diagonal standard deviation matrix.

This formula as pointed out 1n equation (2.8) can also be applied to a portfolio

with N risks, the dimensions of the vectors and matrices are adjusted accordingly. This
portfolio extension 1s done to incorporate risks identified in Table (2.2). In order to
capture all the functional features of the risks above, the risk categories in column 2
above are further divided into further sub-categories. These subcategories enable us to
capture all functional cash tlows as captioned in column 3 of Table (2.2), 1.e. the
causative factors behind these risks. For example, in the credit risk category we will be
able to know whether the risk 1s coming from assets held or contingent capital. This
however, does not tell us the market they are coming from, the currency of that credit
exposure, the imndustry the obligor 1s in or the duration of the bond. By doing this, a
whole range of risks are 1dentified and included in the measurement process. The same
process 1s used to i1dentify risks in each category, until all the possible exposures are
identified. We discuss the processes of mapping these risks and measurement in the

following sections. We first of all adopt a descriptive approach of the risks before

looking at the computation of variance and the covariance in each risk category.

2.3.5.1 Liability Risk

Liability Risk Line of business and size
Reserve type and size

This risk pertains to uncertainty in policyholder surplus associated with future
insurance liabilities. This risk 1s largely dependent on the lines of business

underwritten, the pricing policy and the size of reserves set aside for each risk. This
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was quite clear in the Independent Insurance case, when the size of reserves and the
type of business 1t was underwriting lead to its demise. Its demise was not a result of

an event risk, but the normal on the grain underwriting risk assumed by the company.

The fact that this risk 1s contained 1n products sold by an insurance company mean
that, it derives from contingent events underwritten, exposure of insurance portfolios
to hazard losses, reserve risk, and catastrophic risk. Underwriting risks are unique to
specific contracts sold and are primarily related to the terms in the contract document.
The timing and amount of liabilities associated with engineering insurance cash flows
vary from expectations or assumptions underlying models employed. These variations
bring with them obligations that must be met by capital commitments from

shareholders and the cost of trade paid by policyholders.

Liability risk is not limited to actuarial risk only, but also extends to include
financial risks on the liability side of the balance sheet. Insurance markets are evolving

into complete risk trading machines, underwriting both actuarial and financial markets
business. Therefore, liability risk can no longer be adequately assessed based on
actuarial liability risks only, but also on their primary risk participation in the financial
markets. What we have in mind 1s an insurance company that has a dual role of being a
conventional insurance underwriter and that of being an investment banker. The
primary cash flows engineered bring with them obligations, which will have the same

effect on the underwriting loss profile as any conventional insurance portfolio.

In order to compute the risk for liabilities for all the liabilities underwritten by an

insurance company, incurred losses for each line of business have been used in
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determining liability growth rates. Cummins (1988) and Sommers (1996) computed
liability growth rates by using the variance-covariance approach assuming that

changes in incurred losses are normal. This characterisation of losses by their mean

and variance mean that these parameters can be derived from the multivanate

distribution of the risk factors and the composition of the portfolio. The nisk factors are
the losses incurred by the insurance company, which we assume to be log-normally

distributed, so the log growth rates during a holding period 1s given by

R, = h{%t_l) (2.9)

Where: L; denotes the value of the incurred losses at time t,
L:.1 1s the value of incurred losses at time t-1,

Ry: denotes growth rates of liabilities at time t.

Liability growth rates for the portfolio follow a multivariate normal distribution

with mean i, volatility and correlation between two growth rates of two lines of

liabilities of o, and p, respectively. We know that since the marginal distribution for
each liability growth rate is univariate normal, the portfolio liability growth rates on
the portfolio, being a linear combination of normal distributions, is also normally

distributed:

R, ~N(u,0,) (2.10)

The mean growth rates are the weighted average all the lines of business in the
portfolio. It can also be said that the standard deviation is computed using equation

(2.8) above, with the dimension of the vectors and matrices adjusted accordingly. We
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can calculate the value at risk for liabilities using the expression in equation (2.8) -

VaR = a[VcCcVT]V’-L. This 1s just part of the model; we need to compute the value

at risk of all the cash flow exposures in the portfolio.

When we incorporate financial risk the cash flows are not usually correlated,
inasmuch as they have different cash flow attributes, which bring with them a window
of diversification benefits as envisaged by our model. Traditional insurance portfolios
are difficult to diversify as the assets backing liabilities are generated mostly from cash
flows attributed to the liabilities. In any case, either of the engineered cash flows has to
perform in order to maintain profitability, which shows the limitations of
diversification in conventional portfolios. The expansion of the scope of liability risk
in an insurance portfolio brings with it the diversification of the liabilities faced by an
insurance company that are not correlated in any way. It’s this principle which we
apply to insurance companies in order to improve portfolio performance and diversify
liabilities portfolio, rather than just the asset/liability match applied at the moment. So
as long as we view the trading of risk from the liabilities side and the creation of a

portfolio from both actuarial and financial liabilities, better returns can be expected in

insurance portfolios.

2.3.5.11 Non-Catastrophe Risk

This risk component relates to volatility embedded in absolute loss costs. The
determinants of this risk are diverse in nature resulting mainly from changes in loss

costs and loss adjustment expenses and claim randomness. Risk resulting from

expected losses 1s categorised into two major distinct classes, catastrophe and non-
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catastrophe, according to the characteristics of loss distributions and the level of

surplus required underwriting the policy.

The level of claims 1n the market are assumed to be represented by the buming

cost component of premiums written and claims cost in respect of supplementary
cover provided. Premiums are determined in advance and based on expectations of
carry commitments. They are a function of the attributes of liabilities written and each
assuming distinct parameters depending on the growth rate, claim settlement pattern,
volatility of claims, and market share initially held by the company. This means that in
determining them we face the challenge of choosing a good model that will be able to

explain the process risk affecting underlying fundamentals of carry assumptions.

Apart from the model nisk, the determination of premiums is also at the mercy of

competitive pressures, regulatory interventions, and market cyclicality. Some variables
like cyclicality are incorporated into models, with positive results of reducing the

overall risk exposure to underwriting cycles. Therefore what we are concerned with
when dealing with risk embedded in premiums, is whether the underlying premium
assumptions are adequate to cover the underlying carry conditions. Qtherwise,
deviations from the underlying risk carry conditions makes fair premiums hard to
obtain and widen spreads characterising the cost of capital required to buy insurance

risk.

Claims level should vary with underlying stochastic nature of the risk profile, the
length and shape of the cycles linked to the type of liability. Claims outgo for non-cat

risks 1s not highly skewed as it follows a lognormal distribution, whilst that of cat risks
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follow the Pareto or Weibull distributions. The model we use in measuring insurance
firm-wide risk in chapter (3) does not take into account the effect of super-cat nsks.

The idea is to keep the model simple, without losing the intended goal of providing a

framework that is not too complex and easy to communicate to those implementing 1t

on a day to day basis.

It is important to note that since actuarial literature has concentrated on dealing
with the problems associated with forecasting losses, we will not attempt to explore
this area as it is well documented. What we shall make mention of in this case 1s how

this risk is segregated into cat and non-cat components as this has a bearing on capital
requirements. Whilst not-cat risk is closely related to factors affecting reserve risk, mix

of policies in the book, moral hazard and adverse selection, cat risk is attributed to
nature coverage, international tort, geographical concentration of book and legal
jurisdiction. Modelling the size of cat losses and their probabilities has lead to
improved certainty in prediction levels, though their frequency, severity and nature
remains uncertain. This is the basis of insurance liability, because both non-cat and cat
risks affect the overall cost of borrowing funds from policyholders and hence the

pricing of individual policies.

Another important risk is reserve risk, which is a result of disparities in the actual

cost of losses for liabilities incurred under the valuation date from expected values. A
number of factors can be attributed to this nsk ranging from the credibility of the
database, the volatility of the claims process, currency fluctuations, inflation, legal
environment, corporate culture and pricing patterns. Risks embedded in the model

used to calculate reserves, for premium reserves otherwise defined as a portion of
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premiums that is equivalent to unexpired risks, depends on the model used and 1its
appropriateness to the cash flows patterns. In other words, the earned premium is the

average of premiums written in year (t) and (t-1), and unearned premium reserve 1s

given at end of year (t). Reserve risk is a function of the size of the company, as large

companies hold colossal reserves than in small companies where volatility in loss

reserves is more conspicuous (A.M. Best, 1998). In fact big reserves are more

diversified and give greater flexibility due to greater resources available to the

company to better control reserve and price risks.

Required capital depends on the variance in incurred loss development between
accident years, and the variance in accident year of the incurred loss development
between companies. These two measures of variance provide an indication of volatility
in loss development for each line of business. Growth in premium income 1s an
additional risk incorporated in measuring variance in reserves, to reflect the change in
exposure profile. However, the provisions for outstanding claims and future claims are

made on a nominal basis and then discounted at a risk-free rate of return (treated mn a

similar way by Myers and Cohn (1987)).

Case Study 1: ' |

First Central Insurance Company started operations writing commercial lines in 1979 as a stock
insurance company in New York. it had an A.M. Best rating of A (excellent) in 1986 because of
| good underwriting results in the preceding four years, a trend, which continued in the 1990s.

| However, its initial reserves or rates to cater for the rapid growth it was experiencing were

| inadequate. Premium underwriting doubled during the four years to $65.6 million during the four

| years but capital to support the growth only rose $2.6 million to $20.3 million. A.M. Best lowered
| their rating to A- due to the company’s weakening capital position continued high growth and the

| quality of investment. The company held significant equity position in each portfolio; it had

straining dividend requirements to the holding company and market losses in the carrier’s

| portfolio, but still showing positive underwriting and operating performance. The company’s loss |
| ratio increased by 20% despite an unusually low-accident year, which was lower than each of the |

| preceding growth years. The 20% loss ratio was masked by an excellent portfolio increase that

| provided a 30% growth in surplus, the slither in underwriting results was a result of reserve

| deficiencies in the previous years. First Central continued to pay dividends to its parents, limiting
| any further capltal growth. A.M. Best downgraded the rating to B++ due to the continued

| deterioration in capital levels, reserve deficiencies and substantial dividend requirements to

|1 service the parent’s debt.
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First Central tried in 1996 to restore profitability and stability by reducing exposure through

reinsurance protection, cancelling policies and restructuring its investment portfolio to reduce
volatility. After announcing a reserve strengthening in early 1996, halving the surplus, the 4.
company was place under surveillance by the New York Insurance Department. A.M. Best further |
reduced their rating to D and in 1997, the company was placed into rehabilitation. (A.M. Best |

1999).
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Table 2.3: First Central Five Year Rating History

Effective Date Rating & Modifier
05/94 A+

06/95 A-

06/96 B++

02/97 D

02/98 E

Source: Best’s Averages & Aggregates 1998.

Table 2.4: First Central: Loss and LAE Reserve Development ($000)

Calendar Orig. Loss Develop Developto Developto Developto  Unpaid Unpaid Res. to
Year Reserve Reserve Orig.(%) PHS(%) NPE(%) Reserves @ Dev. (%)
Thru'97 12/97
1992 27,269 44 170 62 93.6 150 12,677 ' 28.7
1993 35,127 59,732 70 111.9 139.5 23,955 40.1
1994 45,968 75,643 64.6 145.9 151.1 42,446 56.1
1995 65,607 84,879 294 73.1 160.0 62,441 73.6
1996 86,229 86,229 e 176.3 86,229 100
1997 — e oo B LS i e =
Table 2.9 First Central Key Financial Indicators
| _Profitability T Leverage _| Liquidity
Period | Combined Investment Pre-tax ROR | NPW to Net Overall Operating
Ending Ratio Yield % (%) PHS Leverage Liq. (%) | C/F (%)
1993 92.9 6.1 12.0 2.1 | 5.0 134.4 135.5
1994 91.3 6.1 13.5 2.7 6.7 125.3 143.2
1995 110.6 5.9 A 1.9 W 126.5 | 123.6
1996 133.3 D § -27.4 3.8 13.4 112.6 122.3
1997 —— e —_ e —- — e
5-Year 106.2 5.8 0.4 :

Source: Best’s Averages & Aggregates 1998.

The collapse of First Central 1s a classic case of how inadequate reserving can
affect a company’'s long term financial viability especially when it is writing
unseasoned business. As shown 1n table (2.4) above there was a severe adverse reserve

development 1 1996, which exceeded the original reserves by about $20million or
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29%. The first nine months of 1997 also underlined the problem of inadequate

reserving which saw adverse reserve development crowning the year with a total of

$24million. It can be inferred from the same table that if history is to go by reserve

development for this company has been unfavourable, with deficiencies recorded 1n

each of the past seven calendar and accident years.

It 1s from the demand curve nisk that by undercutting rates in a bid to increase
market share; First Central failed to provide for the long-term cost of risk. The
company’s investment policy and continued demand from its holding company for 1t
to pay dividends even in the lean years further exacerbated their weak financial
position. The reserving risk should have been managed by taking cognisance of the
company’s long term cost structures vis-a-vis the prevailing risk factors so as to
adequately rate business written into the book. In the case of First Central 1t was the

impact of demand curve risk and the failure of sponsoring capital to meet the actual

capital needs of its risk portfolio.

Risk consumption 1s supposed to be matched with the capacity. Available capacity
was not adequate because 1t did not equate to the actual risk factors faced by the
company. The combination of under-pricing and excessive growth rates was a cocktail
for disaster, and spell out the underlying factors behind the silent assassin, demand
curve risk. It is apparent in Table (2-5) that the fundamentals went wrong in 1995,
becoming worse mn 1996 when the combined ratio was 110.6% and 133.3%
respectively. The operating ratios of 104.7% and 128.2% in these years, lead to a

decline in the overall liquidity during 1996, from 101.2% to 95.65, a further decline

ensued 1n the first nine months of 1997 to about 87%.
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If this demand curve risk was well managed, growth rates should have been the

first indicators to management that their fundamentals were wrong and that there was

excessive utilisation of all-purpose equity. This case shows that irrespective of good
underwriting results, if the fundamentals are missed, a company is bound to face the
consequences of failing to define its risk parameters and the type of equity 1t should be
utilising for each sector of its loss distribution. A proper risk classification should have
warned them of the danger of relying on accumulated equity to sponsor the whole loss
distribution. In Table (2.5) it is clear that good performance in the earlier years with
rates of return on equity (ROE) of 12% and 13.5%, did not reflect the realised five-
year return of 0.4%. Therefore, the false impression painted by the high rate of return
on equity did reflect the quality of risk management, but the problem of relying on
ROE as a measure of performance. We believe management compensation systems in

insurance should be based on the cost of risk or spreads they deliver on equity supplied

to them.

In this study we distinguish between performance and risk management, because
performance management without risk management always fail to deliver long-term
quality returns. This issue 1s discussed in detail in Chapter (3) when we deal with
default/liability spreads. It measures the cost at which management borrows funds
from the policyholders and how these funds are utilised to earn a commensurate return.
The management of spreads on both liability and asset accounts is a virtue, since

through this art quality operational profits can be delivered to shareholders.
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2.3.5.1.2 EventRisk

This risk is prevalent in portfolios underwriting property classes covering natural
perils such as hurricane, flooding, earthquakes, drought, hail, windstorm, tornadoes or
cyclones, international tort, and liability classes. It’s also prevalent in asset portfolios
as a financial crisis, resulting from unusual increases in the covariance risk that
reduces the resilience of the surplus. Thus a single financial crisis (a recession in the
US due to a terrorist act at the World Trade Centre, dampening other major financial
markets) changes the correlation between various assets in the portfolio to unity. This

raises the level of risk in the portfolio as well as the capital requirements.

Losses resulting from these perils are uncertain as to their occurrence and are

usually full of unpleasant surprises as to their magnitude. This entails that the

distribution profile of this risk is highly skewed with fat tails. Risk measured in our
model, can further be developed to capture catastrophe risk using scenario analysis and

stress testing, by looking at the magnitude of extreme historical events, both financial
and catastrophic. This is necessary because the overriding assumption in this study 1s
that risk factors are log-normally distributed, so a smooth behaviour is implied, which
excludes the possibility of jumps. Stress testing and scenario testing will help identify
the vulnerabilities of the surplus to a variety of catastrophic events. The fact that when
these events occur, historical correlations change with increases in volatilities, mean

that resilience of the surplus to market movements s reduced.

The vulnerabilities depends on the particular characteristics of the portfolio, with
insurance companies more susceptible to liability catastrophic risks if they are

underwriting most of their business in geographically prone areas. A word of caution
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is that there are a lot of permutations on the basic stress shocks which might be
ignored, for example whoever thought that the twin towers of the World Trade Centre

(WTC) will be obliterated by the same event and accelerate a world-wide economic

recession. This methodology 1s just useful for highlighting those hot spots in the

portfolio, because 1t does not tell us the likelihood of the events.

The existence of this risk within a portfolio exerts more strain on the cost of carry,
meaning extra capital requirements. This risk has high capital consumption attributes,
especially when the degree of contamination 1s high within a portfolio that is the units

insured within a portfolio have a high correlation. The contamination usually arises

from geographical concentrations of the exposure units insured by a portfolio.

It has been observed from the US market that the cost of carry has always been
high in catastrophic years, from 1938 to 1998 on the overall industrial statistics. The
number of insolvencies occurring in respective catastrophic years also supports this
observation (A. M. Best, 1998). This show how the cost of carry is affected by risk
throughout the entire loss distribution profile, adding the catastrophic risk component
to the non-catastrophe, increase the cost of carry as the distribution profile becomes
more risky. The distribution shown below becomes more risky because of the
correlation inherent in the units modelled in each separate distribution. We believe that
in the case of insurance risk, combining separate loss distributions on the cost of carry

profile increase, rather than diversify the risk away.
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FIGURE 2.1: CAT AND NON-CAT L0SS DISTRIBUTION CHARACTERISTICS

1.0sS " Loss

The Aggregate Distribution is More Risky

LL Loss

An insurance company underwriting a portfolio characterised by loss distribution
(A) will experience less volatility 1n its cost of carry, than a company underwriting the
loss distribution (B) 1n figure (2.1). In fact these distributions show portfolios with
different loss distributions and how these when combined affect the overall cost
structure of an nsurance company. The three loss distributions also determine the
level and type of capital required sponsoring inherent risk. It is evident that more
capital is required for the catastrophe distribution than for the non-catastrophe
distribution and even more capital is required for the combined loss distribution (C).
This also entails that the required return on capital supplied is directly linked to the

characteristics of the distribution as its representative of the level of volatility
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embedded within a portfolio. Combining the cat and the non-cat distributions does not
improve the predictability of cost of carry trends, because the risky element is not

diversified away as it is still present within a portfolio and will to a large extent

influence volatility.

Case Study 2:

| MCA started trading risk in Tulsa, Oklahoma as a conservative insurance company in 1929. In
1988, MCA decided to expand its business into writing homeowner and other property ;
coverage In Florida, this was to prove a costly decision. In August 1992, Hurricane Andrew

| devastated south Florida coast resulting in insurance losses more than $17 billion. The initial
estimates revealed that MCA suffered losses exceeding $50 million, with reinsurance

| arrangements expected to release capital up to the tune of $20 million the net loss falling back
| on MCA was $30 million. MCA after the catastrophe agreed with the Oklahoma Insurance
Department to suspend writing new business. In September 1992, it was placed under state

| supervision to guarantee that claims from catastrophe event victims would not exhaust the
company’s resources. In October 1992, MCA was placed into receivership, with claims

| estimated to be 3000, with a pecuniary value of more than $90 million. This far outstripped its |
financial reserves of $21 million in reinsurance and $15 million in capital. Insurance claims '

| covered by Florida Insurance Guaranty Association were only up to the limit of $300,000.
(Source: A.M. Best, 1999)

Case study (2) shows how risk-equity mismatch wrecked a sound company on
paper. The company changed its business mixture bringing with it new risks and a
different loss distnibution to the one faced by MCA previously. This required the
company to redefine its risk profile and equity requirements to reflect changes in its
business mixture. The company’s perception of risks inherent in its new profile was
impaired by the omission of a thorough risk and equity strategy redeﬁnition. This
meant that equity funding the new portfolio was inadequate, hence its demise. We
believe that, had the company reclassified its risk profile and redefined its risk

parameters properly, it would have survived this catastrophe.
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Risk 1s classified according to the tier it occupies on the loss distribution, so it

should be financed from an economic point of view by equity with matching risk

characteristics. This was 1gnored in the MCA case. This characterisation of risk

according to the level of sevenity and probability of occurrence makes the task of
matching risk to equity easier and the utilisation of equity more efficient. The paucity
of equity for risks occupying the super-cat tier of the loss distribution, has led to the
development of new rnisk financing instruments aimed at diversifying sponsoring
equity. The alternative risk financing methods for risks in the super-cat region targets
the financial markets as the source of diversified equity suitable for off-loading

insurance risks.

Alternative capitalisation methods have come in the form of insurance derivatives

traded at the Chicago Board of Trade (CBOT), swaps traded at Catastrophic Risk

Exchange (CATEX) and the securitisation of none-performing assets and/or losses. No
single instrument 1s efficient <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>